Abstract. In this paper, we shall construct generating function of twisted generalized Euler numbers. By using this function, we shall define twisted generalized Euler polynomials and numbers. We shall give some basic properties of these polynomials and numbers.
Introduction
In the case of Euler numbers, which are classical and important in number theory, we consider the coefficients of the expansion of 2 e t +1 and 1 cosh t [10] e Ht = 2 e t + 1 =
where the symbols H k and T k are interpreted to mean that H k (respectively T k ) must be replaced by H k (respectively T k ) when we expand the one on the left. We easily see that
The recurrence formula for the Euler numbers has the form (T + 1) n + (T − 1) n = 0, for n ≥ 1 T 0 = 1, for n = 0.
Consequently, T 2n+1 = 0, T 4n are positive and T 4n+2 are negative integers for all n = 0, 1, 2, . . .
These numbers are connected with the Bernoulli numbers. They are also used in the summation of infinite series. Frobenius (1910) extended H n to the Euler numbers H n (u) belonging to an algebraic number u, and many authors (e.g. Carlitz [1] , [2] , Shiratani [7] , Tsumura [11] , Son and Kim [10] , Uehara [12] ) investigated their properties. Recently, Shiratani and Yamamoto [8] and Tsumura [11] constructed a p-adic interpolation function of the Euler numbers, H n (u), and their applications. They also obtained an explicit formula for p-adic L functions, L p (0, χ), with any Dirichlet character χ. Uehara [12] gave a relation between Euler numbers and p-adic L-functions.
In [3] , by using the p-adic q-integral and p-adic measure, Kim and Son gave a different construction of Euler numbers and generalized Euler numbers. Satoh [6] constructed a complex and a p-adic q-l-series which interpolate q-Bernoulli numbers and q-Euler numbers, respectively. Satoh also gave generalized Euler numbers.
In [11] , Tsumura defined the generalized Euler numbers H n χ (u) for any Dirichlet character, χ, which are analogues to the generalized Bernoulli numbers, and he constructed their p-adic interpolation function of generalized Euler numbers.
The aim of this paper is to define twisted generalized Euler polynomials and numbers which are used in the summation of infinite series and twisted Dirichlet L series.
In Section 2, relations between generating function of Euler polynomials and character analogue of generating function of generalized Euler polynomials and numbers are defined. By using these generating functions, proof of generalized Euler numbers and polynomials are given.
In Section 3, generating functions of twisted generalized Euler numbers and polynomials are constructed. Some properties of these numbers and polynomials are given.
Generalized euler polynomials and numbers
Generalized Euler numbers are given as follows [11] : Let u = 0 be an algebraic number. The number H n (u) defined by
is called the n-th Euler number belonging to u. The polynomial
is called the n-th Euler polynomial belonging to u. Thus we have
As is well known,
Proof of Lemma 1. By using (2.2), we have
By applying Cauchy product in the above, we obtain
By comparing coefficient of t n n! in the above series, we obtain the desired result.
The recurrence formula for the n-th Euler number belonging to u, H n (u) has the form:
with the usual convention of replacing H k by H k . Consequently,
and
for u = 1 and k ≥ 1. (For detail see [7] , [10] , [11] ).
Let χ be a primitive Dirichlet character with conductor f. The n-th generalized Euler number H n χ (u) belonging to u is defined by [11] (2.5)
Note that when χ = 1, we have H n 1 (u) = H n (u), for n ≥ 0.The n-th generalized Euler polynomial E n χ (u, x) belonging to u is defined by
Thus we have
Note that when χ = 1, we have E n 1 (u, x) = E n (u, x), for n ≥ 0. By using (2.2) in (2.6), we arrive at the following Lemma 2. Let χ be a primitive Dirichlet character with conductor f.
where
Generalized Euler polynomials are given explicitly as follows:
Proof. By using Lemma 2 and (2.2) we have
By comparing coefficient of t n n! in both sides of (2.6) and the above series, we have the desired result.
We shall give some proposition without proof. Their proofs are quite similar to those of Lemma 1 and Proposition 1.
Proposition 2. Let χ be a primitive Dirichlet character with conductor f. For n ≥ 0,
Proposition 3. Let χ be a primitive Dirichlet character with conductor f. For n ≥ 0,
In [5] , by applying the n-th generalized Euler numbers and p-adic analytic function, Kozuka studied on p-adic Dedekind sums.
Twisted generalized Euler numbers and polynomials
In this section we define generating function of twisted Euler numbers. By using this function, we define generating function of twisted Euler polynomials. We investigate some basic properties of these numbers and polynomials. We shall explicitly determine the generating function F u,χ,ξ (t) of twisted generalized Euler numbers, H n χ,ξ (u). Generating function of twisted generalized Euler numbers are given as follows:
Lemma 3. Let χ be a primitive Dirichlet character with conductor f and let ξ be r-th root of 1. Then
where H n χ,ξ (u) is called n-th twisted generalized Euler number belonging to u and ξ.
Proof. Replacing χ(a) by χ(a)ξ a in (2.5), we have
Replacing f by f r in the above series, we obtain
Applying geometric progression in the second sum in the above and after some calculations, we obtain the desired result.
By using definition of F u (t, x) in (2.2) and Lemma 3, we arrive at the following corollary: Corollary 1. Let χ be a primitive Dirichlet character with conductor f and let ξ be r-th root of 1.
By using (3.1), we have 
